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Gallbladder carriers include carriers of the typhoid
group, cholera carriers and probably also bacillarydysentery carriers. I have called attention1 to the
problem of the pathogenesis of gallbladder lesions in
these diseases, and have emphasized the mechanism of
descending infection of the bile from the liver. It was
shown by means of the common duct fistula method in
rabbits that more typhoid bacilli appear in the bile
with larger intravenous doses; that more bacilli appear
after mesenteric than after ear vein injections; that
more bacilli appear in immunized animals than in nor-
mal animals, and that more actual gallbladder infec-tions occur under these conditions, which favor the
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presence of micro-organisms in the bile, than otherwise.
The mechanism of infection in the case of typhoid,
cholera and dysentery organisms seems, therefore, to
be different from that in case of the streptococci which,
as has recently been shown by Rosenow,2 seem to
infect first the gallbladder wall by means of emboli.
This difference in the action of the two groups of
micro-organisms is recorded in the tissues. In experi-
mental typhoid gallbladder lesions in the rabbit, sec-
tion of the gallbladder wall shows an infiltration with
round cells only immediately underneath the mucous
membrane where the influence of the infected bile is
first exerted. No foci of infection are found in the
wall of the bladder, and no peritonitis is present. The
bladder is often ballooned out with a very thin trans-
parent wall. In the case of the streptococci, distinct
evidence of embolie infection is present in the mtlscle
wall and peritoneal covering of the gallbladder.2 The
explanation of this difference is apparently to be found
in the selective effect of the bile as a culture medium.
The. bile capillaries are separated from the blood
stream of the intralobular veins by less than one half
of the width of a liver cell, and we have experimental
evidence that, in any marked septicemia, micro-
organisms easily pass this barrier. Once in the biliary
system, they are of course subject to the action of the
bile.
In the case of the streptococci, whose growth is not
favored by this medium, it appears that they are sim-
ply washed through the bile passages or die off in
them; if an infection of the gallbladder is to occur, it
must start in the gallbladder wall. The other organ-
isms mentioned, however, can first multiply in the bile
and then secondarily invade the gallbladder wall.
Under these circumstances it is indicated to direct
early therapeutic efforts to the bile rather than to the
blood or tissues. In the experimental work referred
to, I found that, while human bile and ok bile generally
favor the growth of typhoid bacilli, rabbit and guinea-pig bile kill off all bacilli in twenty-four hours. This
effect was first noted with bile from a common duct
fistula. It is not so definite, especially in case of the
rabbit, with bile from the gallbladder, which is less
alkaline and contains more solids than bile directly
from the liver. This antiseptic action was found to be
due largely to the alkalinity of the bile, because it dis-
appears on neutralization. This finding suggested that
alkaline treatment might be of value in the treatment
especially of incipient carriers. The reaction of the bile
can be influenced by the administration of alkalies. It
was found that sodium bicarbonate injected intrave-
nously made rabbit bile more alkaline. In man the
same thing is apparently true, as evidenced by the fol-
lowing experiment : The duodenal contents of a normal
per on were titrated with a result that 5.4 c.c. of normal
sodium hydroxid were required to neutralize 100 c.c.
to phenolphthalein. The subject was then put on adaily dose of 6 gm. of sodium bicarbonate ; at the end
of a week, the duodenal contents were again titrated,
and only 1.2 c.c. of normal sodium hydroxid were
required to neutralize 100 c.c.. The urine became neu-
tral on the fourth day. Such tests should preferably
be made in cases of biliary fistula, because in the duo-
denum the bile may be mixed with gastric and pan-
creatic fluid ; but it seems reasonable that the result
would be qualitatively the same. In the work on anes-
* From the Laboratory Service of the U. S. Army Letterman Gen-
eral Hospital, San Francisco, and Southern Department LaboratoryNo. 2, El Paso, Texas.
1. Nichols, H. J.: Jour. Exper. Med., 1916, 24, 497.
2. Rosenow, E. C.: Jour. Infect. Dis., 1916, 14, 527.
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thetics recently reported by Crile,'1 the reaction of the
bile was influenced by changes in the alkalinity of theblood.
THE DETECTION OF GALLBLADDER CARRIERS BY
AID OF THE DUODENAL TUBE
The subject of the treatment of carriers naturallybrings up the subject of their detection. While much
advance has been made by the examination of feces,
1 believe that the examination of the duodenal con-
tents marks an advance over any enrichment mediums
for the feces. A report on the value of the use of theduodenal tube in general diseases of the gallbladderhas recently been made by Einhorn,4 and in the detec-
tion of typhoid carriers by Garbat." As a result of the
experimental work referred to, I was especially
impressed with the possibilities of the method advo-
cated in these articles. The various new mediums
which are still being devised" for the detection of
typhoid bacilli in the feces show that this method is
not altogether satisfactory, and a concrete example is
found in the fact brought out by Garbat's cases, and
also by my own, that the duodenal contents of early
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carriers may contain typhoid and paratyphoid bacilli
while repeated examination of the feces fails to reveal
them.
As will be seen in Tables 1 and 2, I have used this
new method in twenty cases with two positive results.
All were soldiers of the regular army or militia at the
l.etterman Hospital, March, 1916 (one), and at liase
I lospital No. 2, September-December, 1916 (nineteen).
Garbat passed an Einhorn tube overnight, but suggests
that the time could be shortened by use of a gravity,tube. We have used the Einhorn tube successfully in
a shorter time, and also use selective mediums for cul-
tivation.
Technic. — A regular breakfast is allowed at
7 o'clock ; in about two hours the metallic sinker is
chilled in ice water and is put in the mouth with the
patient sitting up in bed, and a small drink of water
is given ; as soon as the patient swallows the sinker lie
lies down on the right side and waits for the tube to
descend to the duodenum (third mark). On an aver-
age, a wait of about four or live hours was necessary.
At the end of three hours, Dr. Artaud, of the Medical
Reserve Corps, "primes" the lube by aspiration with a
syringe, which usually produces a small amount of
whitish mucus, acid to litmus. This procedure often
establishes a siphon, and in another hour yellowish-
green fluid, neutral or alkaline to litmus, may be drop-
ping out of the lube. Further suction gives from
10 to 20 c.c. of genuine duodenal contents, if the con-
tents are still acid, a further wait is necessary, and
rarely another trial on another day must be made. No
special hardship is involved, and one patient took the
tube four times. Altogether twenty-eight successful
attempts were made out of thirty-two trials on twenty-
five patients. Kudo plates are inoculated as soon as
possible, one with the straight fluid and one with the
centrifúgate. Another portion is put in brilliant green
peptone water, 1 : 20,000, and plated on Kudo's medium
after twenty-four hours' incubation. The centrifúgale
is also examined microscopically for organisms, crys-
tals and cells. In one case many active Lavibliae intes-
liiialcs were recovered, while the stool showed only afew cysts.
Tn general, the contents in all cases were much the
same, consisting of a yellowish-green, niucoid, slightly
turbid liquid, neutral or slightly alkaline to litmus.-The specimen, therefore, differs from the thick" brown
fluid obtained from a biliary fistula, but the change in
appearance is apparently due largely to dilution, whichdoes not affect its suitability for culture. In the
centrifúgate, amorphous débris predominates, a few
cholesterin crystals arc occasionally seen, and also
yeasts, cocci and motile bacilli, which culture shows
are usually colon bacilli. The two positive cases
showed no distinct macroscopic or microscopic evi-
dences of infection, although carriers of longer stand-ing would probably show some pus cells.
Jl su happened that, in the two positive cases, exam-ination of the duodenal contents also furnished a diag-
nosis which could not have been made otherwise with
certainty. Both patients wert- admitted late in their
fevers, blood cultures and stool culture were negative,
ami agglutinations did not furnish much information,
as the patients liad both been vaccinated with typhoid
vaccine and gave a good reaction for typhoid whileparatyphoid'A agglutinations arc weak even in infected
3. Crile, G. W.: An Experimental Research into the Nature of
Nitrous Oxid and of Ether Anesthesia, The Journal A. M. A., Dec.
16, 1916, p. 1830.
4. Einhorn, Max: The Duodenal Tube as a Factor in the Diagnosis
and Treatment of Gallbladder Disease, The Journal A. M. A., June
17, 1916, p. 1908.
5. Garbat, A. L.: Duodenal Cultures in Typhoid Fever as a Means
of Determining Complete Convalescence, The Journal A. M. A., Nov.
18, 1916, p. 1493.
6. Teague and Clurman: Jour. Infect. Dis., 1916, 18, 647, 653.
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persons. In one case paratyphoid A bacilli were found
in considerable numbers, and, in the other, typhoid
bacilli. The latter patient soon developed a typical
typhoid relapse.
ALKALINE TREATMENT
Casi; 1.—Paratyphoid A carrier.—Truck driver, aged 26,
Quartermaster Corps, was admitted to Base Hospital No. 2,
El Paso, Texas, Oct. 10, 1916, with a temperature of 103
ami a history of fifteen days' fever in Mexico. Blood cul-
ture and feces culture were negative, October 11. Typhoid
prophylaxis had been given in 1911 and 1914. The temper-
ature became normal, Octoher 14. October 30, duodenal con-
tents were obtained and a large number of suspicious colonies
«in- found on the Endo plates which proved to be those of
Paratyphoid A bacilli. The contents were slightly alkaline.
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The patient was put on 2 gm. of sodium bicarbonate, three
tintes a day, for ten days. The urine became alkaline in three
days. Second examination of the duodenal contents was
negative, Movember 14. The bile vvas definitely alkaline to
litmus. The feces examination was negative eight times
during the treatment, and was strongly positive once. The
urine was negative twice.
Case 2.—Typhoid carrier.—A militiaman, aged 20, was
admitted, November 3, with a temperature of 104 and a his-
tory of fever for one week. Blood cultures and stool culture
were negative, November 4 and 5. Typhoid prophylaxis had
been given in July, 1916. The temperature was normal,
November 13. November 15, a duodenal tube was passed,
and the contents showed typhoid bacilli in a brilliant green
sample ; the direct plate was accidentally dropped and lost.
The contents were neutral. There was a relapse from
November 18 to December 10. Sodium bicarbonate, 2 gm.,
three times a day, was given, November 19-28. Second bile
test, December 21, was negative. The feces examination was
negative six limes, and the urine negative once.
In brief, both these early carriers were negative on
a second examination of duodenal contents after a
course of sodium bicarbonate. They may have been
simply temporary carriers and might have cleared up
of themselves, as did Garbat's and Berry's7 patients.
On the other hand, they might have become permanent
carriers. In the paratyphoid A case a suggestive find-
ing occurred : the stools were negative except on one
examination, which showed a large number of colonies.
This result may have been in the nature of a "pro-
vocative" reaction due to washing out of a plug of
infected mucus. COMMENT
The superiority of examination of duodenal contents
over that of the feces for the detection of carriers is,
of course, to be expected theoretically and seems to be
strongly indicated by the few cases so far examined.
Whether the bacilli are constantly or only intermit-
tently present in the duodenal contents of a carrier will
have to be determined by further work ; the chances
favor the former possibility; but if bacilli are only
intermittently discharged, the gallbladder may be
stimulated to contract during the examination by a pre-
liminary meal, as suggested by Garbat.
The number of permanent carriers of typhoid bacilli
is usually put at about 3 per cent, of cases, while tem-
porary carriers run much higher, depending on the
time of examination. Examination of the duodenal
contents may increase the percentages for both kinds of
carriers, but especially for temporary carriers. In
this connection a practical point is the proper time
after recovery for examination, because the bile always
contains typhoid group bacilli at some period of thedisease. Probably at least a month should pass after
the temperature is normal before the test is made, in
order to avoid picking up the purely temporary carriers
which clear up of themselves.
The importance of the detection of carriers of the
typhoid group has been generally recognized in our
military service, especially since the work of Russell
on the typhoid problem in the army, and two negative
feces and urine examinations are required before dis-
charge. In civil life, as shown by Garbat, the same is
hardly true as yet, and the traditional view that welfare
of the individual patient is the end-all of the physi-
cian's duty still has force. In the service and in public
health work generally, in which a medical officer is
charged with preserving the health of large numbers of
persons, the more modern views of preventive medicine
and social welfare are perhaps more in evidence. The
individual, of course, must still remain the unit of
attention, but many possible cases have claims as well
as the one actual case. A concrete example is found in
the possible spread of paratyphoid A infections as a
result of the present mobilization. As we now know,
this disease is far from rare in Mexico and on the
border, and a number of cases have occurred in the
troops, •as will later be reported by medical officers.
Fortunately the disease was promptly stopped by vac-
cination, and the convalescents have been examined for
carriers ;7 but it should be recognized that these mea-
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sures are distinctly recent and are due to modern broad
conceptions of medical work.
In regard to the alkaline treatment of early carriers,
the work so far done is largely preliminary ; only two
cases have been treated, and they were not of a decisive
character. The object of this article is to call attention
to the importance of realizing the pathogenesis of the
carrier condition and of appreciating the possibilities
of early treatment through the bile. As in many other
conditions, much more may be accomplished early than
late. No opportunity has yet presented itself for the
treatment of a chronic carrier, but the conditions here
would seem to be more difficult. Vaccination seems to
have cured some cases and in others surgical interven-
tion has been tried successfully when vaccine failed.
Again, removal of the gallbladder is not always success-7. Berry, C. W.: Med. Rec., New York, 1917, 140, 135.
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ful, as the bile passages may be infected. The chances
of curing a well established lesion by simple measures
certainly do not seem as good as they may be in earlylesions. The reasons for trying to cure early carriers
through influencing the reaction of the bile are: The
bile is first and always infected; it spontaneously freesitself from infection in most cases by its antiseptic
action; the antiseptic action is largely dependent on its
alkaline reaction, and the reaction of bile can be made
more alkaline by appropriate.means. In case of a com-bined gallbladder and urinary bladder carrier, the case
would of course require separate lines of treatment,
one alkaline and the other acid. Many other factors,
such as the effect of the infection itself on the reaction
of the bile," the extent to which the reaction can be
changed, and the amount of alkali required remain tobe determined.
SUMMARY
1. The mechanism of gallbladder infection in the
typhoid group, cholera and bacillary dysentery is bydescending infection of the bile from the liver and not
by emboli in the gallbladder wall.
2. Alkalinity of the bile favors its antiseptic action,
and the reaction of the bile can be affected by the
administration of alkalies.
3. The detection of early gallbladder carriers by
examination of the duodenal contents is "a more reli-
able and simpler method" (Garbat) than examination
of the feces.
4. Alkaline treatment is suggested for early gall-
bladder carriers.
1202 Mills Building.
THROMBO-ANGIITIS OBLITERANS
THE CONSERVATIVE TREATMENT BY BIER'S
IIYPEREMIA SUCTION APPARATUS *
S. J. SINKOWITZ, M.D. AND I. GOTTLIEB, M.D.
NEW YORK
Until recently, the opinion prevailed that this condi-
tion is incurable, and that the affected limb will have to
be amputated sooner or later. This opinion is shared
by many, even now; but since the pathologic changesin the amputated limbs began to be studied more care-
fully, it has become more and more evident that
in almost all there is a tendency to self cure by the
establishment of a compensatory circulation, either by
anastomotic routes or by the canalization and vascu-
larization of the thrombosed main blood vessels.1
Since this was demonstrated, there has been a strong
tendency toward conservatism in the treatment of the
disease, and most of the measures advocated had as
their object the correction of a hypothetic, physiologic
or pathologic disturbance, which in the opinion of the
different observers is responsible for the clinical con-
dition.
As at present practiced, the conservative treatment
consists of: (1) surgical procedures, such as arterio-
venous anastomosis, and ligation of the femoral vein ;(2) the use of drugs, such as nitrites and glandular
extracts; (3) the use of substances to modify the state
of the blood, such as hypodermoclysis or intravenous
injections of anticoagulating substances ; (4) local mea-
sures to improve or modify the circulation by local
agents, such as the use of baking or superheated air,
electricity and the induction of an active or passive
hyperemia, All these measures are being used by
différent clinicians singly, combined or in succession.The results, however, are not uniform, the advocates
of each method claiming good results, while others in
an equally large series of cases report hardly any
results whatever.
Superheated air or baking is at present more exten-
sively used in the treatment of this disease than any
other measure. The hyperemia and heat produced bythis means have a considerable anodyne effect, and
the warmth which follows its use and lasts for some
time is welcomed by the patient; but a lasting effect is
seldom seen, as the troublesome symptoms unfortu-
nately recur after a few hours. Ali our patients have
had their limbs baked every day for a long period of
time, and although they liked the temporary warmth
obtained, they all agree that it is of no permanent
benefit.
The unsatisfactory results obtained by the employ-
ment of the various modes of treatment as carried out
at present, and the intense suffering of the patientsin the advanced stages have impressed us with the
necessity of looking for some method which would
give temporary relief in the hopeless cases, and promise
some permanent results in the less advanced cases.
Not only is the superheated air, used with some advan-
tage in the earlier stages, without effect on the
extremely painful ulcerated and gangrenous parts, but
also it seems distinctly to intensify the pain. The ano-
dyne effect of the hyperemia produced by the bakingis offset by the irritating effects of the heat, which is
not tolerated by the extremely sensitive parts. The
changes and movements of the air incident to the con-
stantly increasing temperature also seem to intensify
the pain.These observations prompted us to try the induction
of a local hyperemia without the accompaniment of the
factors mentioned above. The passive hyperemia asproduced by Bier's suction method seemed to us the
most suitable, and the ideal form to use in these cases.
The hyperemia produced in this way is more intense
than by any other means employed, and the irritating
effects of the heat and atmospheric changes are done
away with when the foot is enclosed for some time in
a vacuum. As the main arteries of the foot are already
obliterated in the majority of the cases at the time they
come under observation, and as the disease itself lias
a tendency to self cure by the formation of a collateral
circulation, the object of any conservative method o.f
treatment should be to alleviate pain, to keep up the
nutrition of the distal parts when gangrene is threat-
ened, and to assist Nature in its attempts to establish a
compensatory circulation. In addition to the produc-
tion of a passive hyperemia, the negative pressure pro-duced by exhausting' the air also brings about an
arterial hyperemia by its suction effect and by dilatingthe capillaries. The increased amount of blood thusproduced results in greater nourishment to the tissues,
and thus gangrene is delayed. Increased nutrition is
also favored by the increased osmosis in the tissues
taking place as a result of the difference in pressure.
The apparatus used was an ordinary Bier's suction
cylinder, large enough to enclose the front part of the
foot. The rubber cuff attached to the open end of the
cylinder fits snugly around the ankle. The air is
exhausted by a hand pump attached to a small opening
at the closed end of the cylinder. We prefer using a
cylinder which admits only the fore part of the foot,
* From the Physico-Therapy Department of Mount Sinai Hospital.
1. Buerger, Leo: Am. Jour. Med. Sc., October, 1908, p. 567.
8. Frothingham, Channing, Jr.: Acidosis in Acute and Chronic Dis-
ease, Arch. Int. Med., December, 1916, p. 717.
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